THE control of syphilis is seriously hampered by the lack of a method for in vitro propagation of Treponema pallidum. Recent reports of spiral organisms in the aqueous humour and cerebrospinal fluid of syphilitics (Smith and Israel, 1967; Goldman and Girard, 1968) have stimulated research in the detection and identification of treponemes. However, it is not certain whether the spiral organisms found in body fluids are saprophytic cultivable treponemes or pathogenic T. pallidum. Newly-developed laboratory methods for the classification of treponemes may help to clarify this problem.
The sensitive analytical technique of gas-liquid chromatography (GLC) has recently been extended to biological materials. Nonvolatile compounds such as those which occur in cellular material can now be analysed by GLC through preparation of volatile derivatives. The present study reports our investigation of trimethylsilyl (TMS) profiles of whole cell hydrolysates of cultivable treponeme. We have used this technique previously to differentiate certain other bacteria (Farshtchi and Moss, 1969 a,b) .
Material and methods

ORGANISMS
Nine strains of T. pallidum (Reiter, English Reiter, Kazan, Kazan 2, 4, 5, and 8, Nichols, and Noguchi), one strain of T. refringens, one strain from normal oral flora (T. microdentium), one strain isolated from California mud (T. zuelzerae), and one Borrelia vincentii strain N-9 were obtained from the Venereal Disease Research Laboratories of the National Communicable Disease Center, Atlanta, Georgia.
CULTURAL PROCEDURES
The growth medium employed was identical to that of Hanson and Cannefax (1964) Only the percentages of the major peaks and peaks that appeared to have any significance for differentiation were considered in this study (28 peaks). There were seven peaks that were present in all of the organisms (1, 9, 12, 13, 14, 15, and 16 The strains which comprised group I were Reiter, English Reiter, Kazan, Kazan 2, Kazan 4, Kazan 5, and Kazan 8. Each of these strains had very similar profiles which could be easily characterized by relatively high percentages of peak 1 (8-9 to 10-3 per cent.). Although T. zuelzerae (Group V) had 7-4 per cent. of peak 1, it could easily be distinguished from Group I by the presence of peaks 2, 3 4, and 5 ( Fig.  1 C and B) .
Group II organisms could be distinguished from Group I by the presence of peak 6, lower percentages of peak 1, and by slightly higher percentages of peak 9.
Group III could be differentiated from Groups I and II by the presence of peaks 4, 5, 7, 10, and 28, and by the absence of peaks 8, 11, and 23.
Group IV could be separated from Groups I and II by the presence of peaks 4, 5, 24, 26 and by the absence of peaks 18, 20, 21, 22, 23, and 25; it could be differentiated from Group III by the presence of peaks 8, 11, 24, 26 and by the absence of peaks 7, 10, 18, 20, 21, 22, and 25 Group V could be distinguished from Groups I and II by the presence of peaks 2, 3, 4, 5, 17, 27 and by the absence of peaks 20, 21, and 23 Group V differed from Groups III and IV by the presence of peaks 2, 3, 17, and 27
Reproducibility of quantitative data and accuracy in determination of retention times have been reported earlier (Farshtchi and Moss, 1969a) . The accuracy in determination of retention time in the present study was improved by rigorous control of column cooling time and control of the time interval before injection of the next sample. Variation in retention times was less thant0 1 min. Essentially the same results were obtained with duplicate analyses of lyophilized treponemes. 1969b) with pure crystalline carbohydrates, only a single peak for each compound could be obtained. However, when carbohydrates are subjected to acid hydrolysis and moisture, more than one peak may occasionally be obtained for each compound. The occurrence of more than one peak for some carbohydrates in the presence of acids, moisture, and salts has been reported to be due to anomerization (Sweeley Bentley,Makita, and Wells, 1963) . In the present study no attempt was made to identify the individual peaks in chromatograms; instead, we compared the overall TMS profile to evaluate this procedure as a possible technique to differentiate the cultivable treponemes. Any differences observed reflect differences in chemical composition.
Since antigenicity of treponemes has been reported to be due to their polysaccharide fractions (Christiansen, 1960 (Christiansen, , 1962 , it is reasonable to speculate that differences in polysaccharide fractions of various treponemes may be reflected in the monosaccharides and amino sugars obtained from the hydrolysis of the whole cells. The experimental procedures and reagents used here to form TMS derivatives are for sugars and amino sugars. Thus, many of the principal peaks in the chromatograms of TMS profiles are probably due to sugars and amino sugars. The presence of carbohydrates and amino sugars in Reiter treponeme has been reported (Nell and Hardy, 1966) .
It is interesting to compare serological groupings of treponemes with the grouping obtained by TMS profile. With the present work it was possible to divide thirteen strains into five groups. The TMS profile of each group was distinctly different from these of the other groups.
Serological groupings of various treponemes had been reported by some workers. Meyer and Hunter (1967) studied the antigenic relationship of fourteen treponemes by immunofluorescence. They reasoned that because of cross-reactivity with the unabsorbed conjugates there must be some common antigenic factors. In our study we found seven peaks which were common to all strains. These peaks comprise from 60 to 75 per cent. of the area of the principal peaks in the thirteen treponemes tested.
Group I contained Reiter, English Reiter, Kazan, and Kazan numbers 2, 4, 5, and 8. English Reiter and Reiter could not be separated from Kazan strains. This is in agreement with the findings of Dupouey (1963) . Meyer and Hunter (1967) reported slight serological differences between Reiter and Kazan strains. However, the differences they observed were insufficient to assign the two strains to different groups. Recently Cannefax (1965) also has grouped English Reiter, Reiter, and Kazan strains into one group on the basis of common and non-conumon precipitins.
Group II in our study contained Nichols, Noguchi, and T. refringens strains. Cannefax (1965) and Meyer and Hunter (1967) have also grouped these organisms together serologically. Our study showed that there were more similarities between Group I and Group II organisms than between any other groups.
Two other treponemes, T. zuelzerae and B.
vincentii, were placed in two separate TMS groups. This was in agreement with the serological findings of Cannefax (1965) and of Meyer and Hunter (1967) . 
